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package com.ibm.jtcx.seria1ization; 

import java.io.Extemalizable; 
import java.io.IOException; 
import java.io.Objectlnput; 
import java.io.ObjectOutput; 

r 

* Default type comment. 
* 

* <P>INVARIANT: 
V 

public class BaseData implements Extemalizable { 
private ObjectQ data = null; 

r 

* BaseData constructor comment. 
•/ 

public BaseOata() { 
this(O); 

} 

/** 

* BaseData constructor comment. 

* @param dataArray java.lang.ObjectQ 
7 

public BaseData(int count) { 
super(); 

setData(new Object[count)); 

} 

* Default method comment. 
* 

* <P>PRE: 

* <P>POST: 

* ©return Parameter not modified 

* ©return java.lang.ObjectQ 
*/ 

public final ObjectQ getData() { 
return data; 

} 



Figure 107 
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pgi 



r 



r 

* Default method comment. 



* <P>PRE: 

* <P>POST: 



* 



* ©return Parameter not modified 

* ©return java.lang.Object 

* @param index int 



Figure 107 



public final Object getData(int Index) { 



Object retVal = null; 



10700 
pg2 



if ((data l= null) && (index < data.length)) { 
retVal = dataflndex]; 

} 

return retVal; 

} 

r 

* Default method comment. 



* ©return Parameter not modified 

* @param in Objectlnput 

7 

public void readExtemal(Objectlnput in) 

throws ClassNotFoundException, lOExceptlon { 

setData((ObjectQ)in.readObject()); 



* ©return Parameter not modified 

* @param dataArray java.lang.ObjectQ 
7 

public final void setData(ObjectQ dataArray) { 
data = dataArray; 

} 



* <P>PRE: 

* <P>POST: 



r 

* Default method comment. 



* <P>PRE: 

* <P>POST: 



* 



Figure 107 



r 

* Default method comment. 
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* <P>PRE: 

* <P>POST: 

* ©return Parameter not modified 

* @param index int 

* @param dataElement java.lang.Object 
7 

public final void setData(int index, Object dataElement) { 
if ((data != null) && (index < data.length)) { 



* ©return Parameter not modified 

* @param out ObjectOutput 
*/ 

public void writeExternal(ObjectOutput out) throws lOException { 
out.writeObject(getData()); 

} 
} 



datapndex] = dataElement; 



} 

r 

* Default method comment. 



* <P>PRE: 

* <P>POST: 



# 



Figure 108 



package coiaibmjtex.serializatbn; 

inport Java. io. Externalizable; 
import java. io. IOException; 

inport java, io.Objectliput; 1 0800 

import java.k>.ObjectOutput; ^ 

inport java.math.BigDecimal; 

inport java. math. Biglnteger, 

inport java. util Date; 

inport java. utiL Enumeration; 

inport java. util GregorianCaleiriar; 

inport java.utilHashtable; 

inport java. util S imp leTiraeZone; 

inport java. util TimeZore; 

inport java. util Vector; 

/»* 

* Base class of data objects that require snail serialization. The 

* attributes of the data object are stored in an array and the efenents 

* of the array are written indivilually. 

* <P>INVARIANT; 
*/ 

public class BaseDataS extends BaseData inpleirente Externalizable { 

* Default constructor. 
*/ 

public BaseDataS() { 
superQ; 

} 

/** 

* Creates a new <code>BaseDataS</code> object with a data array of 

* size <code>count</code>. 

^@param count the size of the data array containing the attributes 

public BaseDataS(int count) { 
super(count); 



) 

* Reads the array of data elements from the stream. The responsibility 
+ of reading the individual element is left to the 

* <code>BaseSerializer</code> via <code>readObject()<code>, 

* @param in the input stream that contains the serialized object 

* ©exception ChssNotFoundException thrown if 

* <code>BaseSerializer</code> foils to read the object from the stream 

* ©exception lOException thrown if 

* <code>BaseSerializer</code> fails to read the object from the stream 

* @see BaseSerializer#readObject 
*/ 

public void readExternal(ObjectInput in) 

throws ChssNotFoundException, lOException { 

int si2e = iitreadShortO; 

if (size ==-l){ 

setData(null); 

} eke { 

ObjectQ array = new Objects ize]; 

for (int i = 0; i < size; if+) { 

arrayfi] = Ba$eSemIizer.getInstance0.readObject(in); 

} 

setData(array); 

} 

} 

Writes the array of data elements. The responsibility of writing the 

* data elements is left to <code>BaseSerializer</code> via 

* <code>writeObjectO</code>. 
>« 

" @paiam out the output stream to which the data elements will be 

"' written 

*/ 

public void write External(ObjectOutput out) throws lOException { 
ObjectQ array = getDataO; 

if (array == null) { 

out. writeS hort(-l); 

} else { 

out writeS ho rt(array. length) ; 

for (int i = 0; i < array. length; i++) { 

BaseSerializer. getlnstanceO- writeObject(out, array[i]); 

} 

} 

} 
) 




Figure 108 

10800 

pg2 



Figure 1 09 

10900 

pg 1 



package comibmjtcxserialization; 

import java. io. IOException; 

import java. io.Objectlnput; 

import java. io.ObjectO utput; 
/♦«. 

* The interlace for those classes that serialize objects to and from 

* a stream. The object that implements this interface shouH write 

* just the object's attrfcutes, not any other descrptive information 

* about the object Typically, a <code>SerializerIF</code> knows how 

* xo serialize a specific class. 
*/ 

public interface Serialized! 7 { 
/** 

* Jleads an object from the stream 

* @ return The object that was read. 

* @param in the input stream containing the object 

* @exception java. io. IOException thrown if the stream fails 

* ©exception java.Ian&CkssNotFoundException thrown if the stream 
♦feils 

*/ 

Object readObject(ObjectlTq)ut in) throws IOException, ClassNotFoundExceptio 

* Writes the given object to the stream 

* (l^param out the output stream into which the object will be written 

* @param element the object flat will be written to the stream 

* ^exception java.b.IOExceptbn thrown if the stream feils 
*/ 

void wrteObject(ObjectOutput out, Object element) throws IOException; 



r 
• 



package comibnLjtcx.serialization; 

import java.k>.*; 
import Java. math. Biglnte ger; 
import java.math.BigDecimal; 
import java.utilDate; 
inport java.utiLGregoriaiiCalendar; 
import java-util. Hashtable; 
import java.utiLS inp leTimeZone; 
import java.utilStringTokenizBr; 
inport java.utilTimeZone; 
irtport java. utiL Vector; 

/** 

* The <code>SeralizerIF</code> that is used as the base level 

* serializer. It contains three tables used to serialize objects: 

* <brxu> 

* <1> codeTable: the table containing the serialization code of 

* an object based on the name of die class 

* <li> name Table: the table containing the name of the class 

* based on the serialization code 

* <li> serklizationTable: the table containing the serializer of 

* of an object based on its serialization code 
*</u> 

* <br><br> 

* <code>BaseSerializeK/code> delegates the rcsponsiblity of 

* serializing toe objects to the <code>SerializerIF</code> associated 

* with that class or to the object itself if it implements 

* '^code>Externalizabfc</code>. 
*/ 

public class BaseSerializer implements SerializerIF { 
static private final int NULL_OBJECT = 0; 
static private final int OTHER = OxOOff; 

static private final String HASHTABLE_SER = 'ClassNansHashser"; 
static private final String INI FILE = 'dassNaires.ini"; 

static private Hashtable codeTable - null; 
static private Hashtable nameTable = null; 
static private Hashtable serializerTable = null; 
static private BaseSerializer instance = null; 
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class BigDecimaKerializer implements SerializerIF { 

public Object readObject(Objectlnput in) throws CkssNotFoundException, IOException { 



int scab = in.readShort(); FigUfe 110 

tut size = iareadShortO; 
byte[] bytes = new byte[size]; 

iareadFully(bytes); 1 1 000 

pg2 

Biglnteger temp = new Bigfnte@er(bytes); 
return new BigDecimal(temp, scale); 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
BigDecimal bigD = (BigDecimal)element; 

int scale = bigD.scaleO; 
bigD.se tScafe(0); 

byteQ bytes = bigD.toBigIntegpr0.toByteArray(); 
bigD.se tScafe(scale); 

out. writeS ho rt(scale); 
outwriteShort(bytes.length); 
out. write (bytes); 

} 

} 

class BiglntegerSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ClassNotFoundException, IOException 

int size = iareadShortO; 
byteQ bytes = new byte[size]; 
ia readF ully(bytes) ; 

return new Biglnteger(bytes); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
byteQ bytes = ((BigIntegpr)elenient).toByteArrayO; 

ouLwriteShort(bytes.length); 
out. write (bytes); 

} 

class BooleanSerializer implements SerializerIF { 

public Object readObject(ObjectIiput in) throws ClassNotFoundException, IOException 

int value = inreadByteO; 

return (value = 1) ? BooleaaTRUE : BoofeaaFALSE; 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
outwriteByte(((Boolean)etement).booleanValueO ? 1 : 0); 

} 



Figure 110 



11000 

class ByteSernlizer implements SerolizerlF { K 3 

public Object readObjecKObjectlnput in) throws ChssNotFourdException, lOException { 
byte value = in.rearlRvtf»CV * * 



byte value = iarcadByte(); 
return new Byte(value); 

public void writeObject(ObjectOutput out, Object element) throws lOException { 
ouLwriteByte(((Byte)element).byteValueO); 



} 

class CharacterSerializeT implements SerializerIF { 

public Object readObject(ObjectInput in) throws CfassNotFoundException, lOException { 
char value = inreadCharn- 1 



char value = iaieadCharO; 
return new Character value); 

public void writeObject(ObjectOurput out, Object element) throws lOException { 
outwiteCliar(((CharactBr)elernent).charValueO); 



} 

class DateSerializer implements SerializerIF { 

public Object readObjecKObjectlnput in) throws ClassNotFoundExeeption, lOException I 
bng value = iareadLongO; 

return new Date( value); 

public void writeObject(ObjectOutput out, Object element) throws lOException f 
^ o^writeLong(((Date)element).getTimeO); 

} 

class DoubteSerializer implements SeralizeriF { 

public Object readObjecKObjectlnput in) throws ChssNotFoundExceptiorL lOException f 
double value = inreadDoubleO; 

return new Double( value); 

public void writeObjecKObjectOutput out, Object element) throws lOException { 
^ ou twriteDoubfe(((Double)ekment).doubleValueO); 



r 
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class FbatSerializer inplements SerahzerlF { 

public Object readObject(ObjectIi|)ut in) throws CbssNotFoundExceptbn, IOException { 
float value = inieadFbatO; 

return new Fbat( value); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOExceptbn { 
out.writeFbat(((Fbat)elem5nt).floatVahieO); 

} 

class GregorianCabndarSerializer impleirents SerializerIF { 

public Object readObject(ObjectInput in) throws CfessNotFoundExceptbn, IOException { 
bng time = iareadLongQ; 
Date date = new Date(time); 
SerializerIF serializer = BaseSerializer.getlnstanceO; 
TimeZone tz = (TimeZone)serializer.readObject(in); 

GregorianCalendar gCalendar = new GregDrianCafendar(tz); 
gCabndar.setTime(date); 

return gCafendar; 

} 

public void writeObject(ObjectOutput out, Object efement) throws IOExceptbn { 
GregorianCakndar temp = (GiegoranCabixiar)eleTOnt; 

Date date = tenp.getTimeO; 
TimeZone tz = tenp.getTtmeZone(); 

out writeLong(date. getTime()); 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

serializer. writeObject(out, tz); 

} 

class IntegerSerializer implements SeralizerIF { 

public Object readObject(ObjectInput in) throws CbssNotFoundExceptbn, IOException { 
mt value = in.readlnt(); 

return new Integer(value); 

} 

public void writeObject(ObjectOutpirt out, Object element) throws IOExceptbn { 
outwriteInt(((Integer)eleTnent).intValue()); 

} 

class LongSerializer inplements SeralizerIF { 

pubKc Object readObject(ObjectInput in) throws CbssNotFoundExceptbn, IOException { 
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bng value = iitreadLongQ; <j -j qoO 

return new Long(vahie); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
ouLwriteLong(((Long)efement).bngValueO); 

} 

} 

class ObjectAnaySerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, IOException { 
int size = iiureadShortO; 

Objectf] array = new Object[size]; 
for (int i = 0; i < size; rH-) { 

SerializerIF serializer = BaseSeriaIi2er.getInstance(); 

anayfi] = serializer.readObject(in); 

} 

return array; 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
ObjectQ array = (ObjectQ)eIement; 

out writeS hort(array. length); 

for (int i = 0; i < array.fength; i++) { 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

seralizer.writeObject(out, anay[i]); 

} 

} 

} 

class ObjectSerializer inplements SerializerIF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, IOException { 
return inreadObject(); 

} 

public void writeObject(ObjectOutput out, Object eleirent) throws IOException { 
out writeObject(e lenient); 

} 

} 

class ShortSerializer inplements SerializerIF { 

public Object readObject(ObjectIr?)ut in) throws ChssNotFoundException, IOException { 
short value = in.readShort(); 

return new Short(value); 

} 
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public void writeObject(ObjectOutput out, Object element) throws IO Exception { 
out writeS hort(((Short)element).shortValueO); 

} 

} 

class S imp leTimeZo ncSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws CbssNotFoundException, IOException { 
int offset - iareadlntO; 

SerializerIF serializer = BaseSerializer.getInstanceO; 
String id = (String)serializer.readObject(in); 

return new SimpleTimeZone(offset, id); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
Simple TimeZone temp = (SimpIeTimeZone)element; 

out write Int(temp.getRawOf6et()); 

SerializerIF serializer = BaseSerializer.getlretanceO; 

serializer. writeObject(out, temp.getlDO); 

} 

} 

class StringSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, IOException { 
int size = inreadShortO; 
byteQ bytes = new byte[size]; 
ia readFully (bytes) ; 

return new String(bytes); 

} 

public void wrheObject(ObjectOutput out, Object element) throws IOException { 
byteQ bytes = ((String)efement).g2tBytesO; 

out. writeS hort(bytes, length) ; 
out. write (bytes); 

} 

} 

class VectorSerializer implements SerializerIF { 

public Object ieadObject(ObjectIi5>ut in) throws ChssNotFoundException, IOException { 
int size = inreadShortO; 

Vector vector = new Vector(si2e); 
fcr (int i = 0; i < size; if+) { 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

vector.addElement(serializer.readObjec t(in)) ; 
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return vector, 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
Vector temp = (Vectorjelement; 

Objectfl array = new Object[temp.size()]; 
for (int i = 0; i < array.fength; i++) { 
anay[i] = temp.ekmentAt(i); 

} 

ouLwriteShort(array. length); 

for (int i = 0; i < anay.fcngth; H-+) { 

SerklizerlF serializer = BaseSerializer. getlnstanceO; 

serializer. writeObject(out, array[i]); 

} 

} 

} 

/*• 

* Default constructor. The constructor is private because this is a 

* singleton class. When the object is constructed, it initializes its 
" tables. 

«7 

private BaseSerializerO { 
initO; 

} 

* Adds the given elements to the three tables. 

* @param className the name of the class 

* @paiam code the code for the given class 

* @param serializer the object responsible for serializing the given 

* class 
*/ 

private void addDataToTables(String className, Number code, Serialized serializer) { 
gptCodeTableO-put(code, className); 
getNameTable0.put(className, code); 

if (serializer != null) { 

getSerializerTable().put(code, serializer); 

} 
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/** 

* Creates the codes and serializer objects for the defiult serialization 

* classes and adds them to the tables. The tables are then written to 

* a serialized file. 
•/ 

private void createDefaultTabIes() { 

addDataToTabfes(BigDecimaLclass.getNanKO. new Byte((byte)l), new 
UigDecimalSerializerO); 

addDataToTables(BigInteger.class.getNameO, new Byte((byte)2), new BiglntegerSerializeiO); 
addDataToTabfes(Booleaaclass.gptNameO, new ByteKCbyte^), new BooleanSerializerO); 
addDataToTables(Byte.c!ass.getNaineO, new Byte((byte)4), new ByteSerializerO); 
addDataToTables(Character.class.gelNaineO, new Byte((bvte)5), new CharacterSerializerO); 
addDataToTables(Date.class.getNairBO, new Byte((byte)6), new DateSerializer()); 
addDataToTabfes(Double.chss.geiNameO, new Byte((byte)7), new DoubIeSerializer()); 
addDataToTables(FloatcIass.getNaineO, new Byte((byte)8), new FbatSerializer()); 
addDataToTables(GregorianCaIendar.class.getNaineO, new Byte((byte)9), new 
GregDrianCalendarSerializerO); 

addDataToTablesanteger.class.getNameO, new Byte((byte)10), new IhtegerSerializerO); 

addDataToTabfes(Long.class.getNanie(), new Byte((byte)l 1), new LongSerializerO); 

addDataToTables(Shortclass.getNaineO, new Byte((byte)12), new ShortSerializerO); 

addDataToTables(SinipleTimeZone.class.getNaineO» new Byte((byte)13), new 
SimpleTimeZoneSerializerO); 

addDataToTables(String.chss.geflSlanieO > new Byte((byte)14), new StringSerializerO); 
addDataToTabfes(Vector.class.getNarne(), newByte((byte)15), new VectorSerializerO); 
addDataToTabbs(Objectclass.getNanieO, newByte((byte)16), new ObjectSerializerO); 

writeTabfesO; 

} 

/** 

* Returns an instance of the table of class names, keyed by their code. 

* If the table does not exist, it is created. 
* 

* ©return The tabk of class names. 
*/ 

protected Hashtable getCodeTableO { 
if(codeTable=null) { 

codeTable = new HashtableO; 

} 
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return codeTabfe; 

} 

/** 

* Returns an instance of <code>BaseScriaIi2er</code>. 4 A nnn 

* 11000 

*^@return An instance of <code>BaseSerializer</code>. P9 9 

public static SerializerIF getlnstanceO { 
if (instance = null) { 

instance = new BaseSerializer(); 

return instance; 

r 

/** 

* Returns an instance of the table of codes, keyed by their 

* corresponding class name. 

* If the table does not exist, it is created. 
* 

* ©return The tabb of codes, 
+/ 

protected Hashtable getNameTabfe() { 
if (nameTable null) { 

nameTable = new HashtabteO; 

return nameTable; 

} 

/>«* 

* Returns an instance of the table of serializes, keyed by their 

* corresponding code. 

* If the table does not exist, it is created, 

* @return The table of class names. 
*/ 

protected Hashtabfe getSeriaIizerTable() { 
if (serializerTable = null) { 

serializerTable = new Hashtable{); 

return serializerTable; 

} 

/** 

* Initializes the hashtable fiom either a serialized hashtable or fiom 

* an ini file. 
*/ 



# 



protected void initO { 

File serializedFile - new Ffle(H ASHTABLE^S ER); 

File iniFfle = new Fife(INI_FILE); ' F U TG 1 1 0 

if (serializedFile.existsO) { 

readSerializedFile(serializedFile); 1 1 qoO 

} else { 

if (iniFile.existsO) { 

readlniFile(iniFile); 

} 

createDefeultTablesO; 
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Gets the value of the serialization code fiom the table based on 

* the className provided. The value returned can either be a 

O * <code>Byte</code> or an <code>IntegpK/code>. The return value 

* wffl be a <code>Byte</code> if the className is one of the base 
B j;J * data types. 

Q * ©return The serialization code of the chssNam. 

iQ * @param className the name of the class 

IF! *> 

private Number looki?)Code(String cbssNaire) { 
s Nuiriber code = null; 

s — \ 

Q if (className != null) { 

Hi 00(16 = (Nun*er)eefls[ameTable0.get(classNaine); 

j | return code; 

/*♦ 

* Looks up the hashcode in the table and returns the String value of 

* the hashcode. If the hashcode does not exist in the table 

* <code>null</code> is returned. 

* ©return The object that was stored in the table with the given 

* hashcode. 

* @param hashcode the hashcode that will be used to bok up the value 



private String bokupName(N umber code) { 
String className = null; 



if (code != null) { 

className = (String)getCodeTabte().get(code); 
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return className; 

} 
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* Default method comment 



* <P>PRE: 
t: <P>POST: 



* @ieturn Parameter not modified 

* @return com.fcmjte.utiLSerializerIF 

* @param code int 
V 

private SerializerIF kx)ki^Serializer(Number code) { 
SerializerIF serializer = null; 

if (code != null) { 

^ serializer = (SerializerlF)getSerializerTabfeO'^t(code); 
return serializer; 



* ©return Parameter not modified 

* @param iniFile java.».FiIe 
*/ 

private void readIniFile(FiIe iniFile) { 
BufferedReader in = null; 



in = new BufferedReader(new FileReader(iniFile)); 
for (String inLine =in.readLineO; inLine null; inLine = iareadLine()) { 



* Default method comment 



* <P>PRE: 

* <P>POST; 



* 



try{ 



String trimLine = inL ine.tr im(); 



if ((trimLine.lengfhO > 0) && 

ItrimLine.startsWit^'W")) { 

StringTokenizer tokenizer = new StringTokenizer(triinLme); 

String className = tokenizer. nextToken(); 
Integer code = new Integer(classNaine.hashCodeO); 
SerializerIF serializer = null; 

if (tokenizBr.hasMorcTokensO) { 

String serklizerName = tokenizer. nextTokenO; 

fry { 

serializer = (Seriafeerff)Class.&rName(se^ 
} catch(Exceptk>n e) { } 

} 

addDataToTabfes(className, code, serializer); 

} 

Q } 

kq } catch (Exception throwAway) { 

J2 } finally { 

hi fry { 

Q iacbseO; 

lQ } catch (Exception throwAway) { 

2 > } Figure 110 

Lb writeTabfesO; 

* f ~) 11000 

H/** P912 

j« * Reads the object from the stream by first reading the code for the 
Ji=j * element thenTeads die appropriate data for that object. 

* @retuni The object that was read from the stream. 

* @paiam in the input stream that contains the object 
*/ 

public Object ieadObject(ObjectInput in) 

throws ClassNotFoundException, IOException { 
Object retVal = null; 
Number code = null; 

b)te baseCode = in.readByte(); 



f 



if (baseCode = NULLOBJECT) { 
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retVal = null; 



}eke { 
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if (baseCode i= OTHER) { 

code = new Byte(baseCode); 



}ebe{ 

int secondCode = iareadlntO; 
code = new Integer(secondCode); 



SerializerIF serializer = k>okupSerializer(code); 
if (serializer != null) { 

retVal = seralizer.readObject(in); 

}etse { 

String className = tookupName(code); 
try{ 

retVal - Chss.forNaTne(className).newIiistaix:eO; 

if (retVal instanceof Exterralizable) { 

((Externalizable)retVal).readExternal(in); 

} else { 

retVal = iareadObjectQ; 
} cateh(Exeeption e) { 



* Reads the file containing the serialized hashtabtes of data. 



* (gparam serializedFile the file containing the serialized tables 
*/ 

private void readSerializedFile(File serklizedFile) { 
ObjectfnputStream in = null; 
try { 



in = new ObjectlnputS tream(new F flelnputS tream(seria lizedF ile)); 
codeTabfe = (Hashtabb)iareadObject(); 
nameTable = (Hashtable)iareadObjectO; 
serializerTable = (Hashtable)iareadObjectO; 



return retVal; 



/** 



} catch (Exception throwAway) { 

,c ™'^ ( Figure 110 

iacbseO; 

} catch (Exception throwAway) { } ^ 

if ((codeTable =null) || pg 14 

(nameTabfe = null) || 
(seriaHzerTable = null)) { 



} 



createDefeultTablesO; 



} 

} 

/** 

* Writes the given object to the steam First, the code representing 

* the type of the object is written, then tte data within the object 

* is written 
* 

* (2 param out the output stream that will contain the object 

* (gparam element the data object that will be written 
*/ 

public void writeObject(ObjectOutput out, Object eferrent) 
throws IOException { 

if (element = null) { 

outwriteByte(NULL_0 BJECT); 

} else { 

String chssName = efementgetClass().getNairEO; 
Number code = boki^Code(cbssName); 

if (code != null) { 

if (code instanceof Byte) { 

ouLwriteByt^c?ode.byteValueO); 
} else if (code instanceof Integer) { 
out writeByte(OTHER) ; 
out writeInt(code. intValueO) ; 

} 

SeriaHzerlF serializer = bokiq>Serializer(code); 

if (serializer != null) { 

serializer. writeObject(out, element); 
} else if (element instanceof Extermlizable) { 

((Externalizable)elernBnt).writeExternal(out); 
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}ekc{ 

ouLwriteObjcct(element); 

} 

} else { 

if (element instanceof Object^]) { 

cbssName = ObjectQ.class.gBtNamc0; 

} else { 

className = Objectdass.gBfNams0; 

} 

code = fookupCode(classNaine); 

SerializerIF serializer = bokupSerializer(code); 

outwriteByte(code.byteValueO); 
serializer. writeObject(out, element); 

} 

} 

} 

/** 

* Writes the tables to the file, 
*/ 

private void writeTables() { 

ObjectOutputStieam out = null; 

try { 

File serFik-new File(HASHTABLE_SER); 

out = new ObjectOutputStream(riew F ileO utputStream(serF ile)) ; 

outwrheObject(getCodeTableO); 

out writeObjec t(gptNameTable()); 

out. writeObjec t(getSerializerTab k()); 

ouLwriteObject(new DateO); 
} catch(Exceptk>n e) { 
} finally { 

try { 

outcfoseO; 
} catch(Exeeption e) { } 

} 

} 
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